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Purpose: Conventional autologous chondrocyte transplantation
(ACT) is based upon using a periosteal flap as a lid to seal the
defect site. Besides providing a mechanical barrier the flap is sup-
posed to produce yet unknown paracrine factors influencing the
regenerating tissue. Also, little is known regarding the effects of
direct physical contact between implanted chondrocytes and pe-
riosteum on regeneration capacity. This project aims to determine
these factors and assess their influence on the repair process.
Methods: Human articular chondrocytes isolated from macro-
scopically undamaged cartilage areas of osteoarthritic donors
(age 50-76y) undergoing total knee replacement surgery were
expanded in monolayer until confluency in P1, pelleted, allowed
to solidify for 24h and transferred into serum-free coculture. Pel-
lets and human periosteum of 2 groups (below 43y/above 59y)
were cultured in multiwell plates either alone or - separated by
inserts with a pore size only allowing paracrine interactions - in
coculture up to day 28 (paracrine cultures). Contact cultures with
physical contact between pellets and periosteum were modified
from above culture conditions by directly placing the pellets onto
periosteal flaps. Production of cytokines (IL-6, TGF-β1), markers
for chondrocyte differentiation (MIA/aggrecan) and degradative
enzymes (MMP-2/9) were assessed in periosteum, chondro-
cytes and culture supernatant using ELISA, quantitative RT-PCR
and gelatine zymography. Secreted collagens were analysed in
culture supernatants by SDS-PAGE.
Results: In contact culture, MIA and aggrecan gene expression
increased from day 7, whereas in separate culture the expression
remained constant during the experiment. Gelatin zymography of
coculture supernatant detected a combined MMP-2/MMP-9 pro-
file and until day 14 additional gelatinase activities not occurring
in micromass and periosteum monoculture. From day 7 on, pro-
and active MMP-7 were detectable in coculture and chondrocyte
monoculture, whereas in periosteal monoculture only pro-MMP-
7 was secreted. Pro-MMP-2 was secreted from day 1 on in
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co- and monoculture. Activation of MMP-2 occurred in coculture
and periosteum monoculture but not in micromass pellets. The
highest IL-6 expression and secretion levels were detected in
coculture and decreased over time in co- and monoculture.
MMP-2 and TGF-β1 gene expression have not been affected by
culture conditions or donor age. SDS-page detected secretion
of collagen alpha1(I/II) and alpha2(I) chains in coculture and
micromass monoculture.
Conclusions: In the current ACT model, direct physical con-
tact between periosteum and micromass pellets is required to
achieve an increase of MIA and aggrecan gene expression,
suggesting potentially beneficial periosteal effects on the re-
generating tissue in ACT. Paracrine interaction alone does not
increase MIA and aggrecan expression. However, periosteum
was also found to secrete proinflammatory cytokines such as
IL-6 and is able to activate matrix metalloproteinases (MMP-2).
According to our current data periosteum may exert beneficial
influence on chondrocyte differentiation status. However, secre-
tion of pro-inflammatory cytokines and activation of MMPs imply
induction of degenerative processes in the regenerating tissue.
P167
PURINERGIC PATHWAY SUPPRESSES THE RELEASE OF
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Purpose: Mechanical loading plays a fundamental role in the
physiological and pathological processes of articular cartilage.
The application of dynamic compression to chondrocytes cul-
tured in agarose, downregulates the release of •NO and en-
hances cell proliferation and proteoglycan synthesis. We hy-
pothesise that the observed metabolic changes in response to
dynamic compression involve a purinergic signalling pathway.
Methods: Chondrocyte/agarose constructs were subjected to
dynamic compression (15%, 1 Hz, 48 hours) in the presence
of antagonists for the purinergic pathway. Gadolinium was used
as a putative inhibitor of stretch-activated ion channels including
ATP release channels, suramin was employed as a P2 recep-
tor antagonist and apyrase was used to catalyse the hydrolysis
of extracellular ATP. The following biochemical parameters were
measured using well established methods. Nitrite was measured
using the Griess assay. [3H]-thymidine and 35SO4 incorporation
was assessed by TCA and Alcian blue precipitation, respectively.
All data represent the mean and SEM values of between 6 and
12 replicates from two separate experiments. Two-way ANOVA
S100 Poster Presentations
with post hoc Bonferroni corrected t-tests were used to examine
differences between unstrained and strained constructs, as indi-
cated by an asterix in figure 1. In all cases, a level of 5% was
considered statistically significant.
Results: Figure 1 presents the magnitude of stimulation or
inhibition of •NO release, cell proliferation and proteoglycan
synthesis by dynamic compression under the different treatment
conditions. The data presented demonstrate that in the absence
of the inhibitor, dynamic compression suppressed •NO release.
Treatment with gadolinium and suramin caused a compression-
induced upregulation of •NO release, a response abolished with
apyrase. Compression-induced stimulation of cell proliferation
was reversed with gadolinium, suramin or apyrase. By contrast,
compression-induced stimulation of proteoglycan synthesis was
abolished under all treatment conditions.
Conclusions: The activation of a purinergic pathway is im-
portant in suppressing the release of •NO and stimulation of
proteoglycan synthesis. Indeed, high levels of •NO could trigger
a downstream catabolic response and inhibit cell proliferation in
mechanically stimulated cells. The current study demonstrates
for the first time the importance of a purinergic signalling pathway
in mediating the metabolic response to dynamic compression
and suppressing an inflammatory effect. Further characterisation
of this important pathway may identify potential pharmacological
targets for the treatment of cartilage disorders like osteoarthritis.
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Purpose: To study the effect of chondroitin sulfates (CS) on the
aggregability of neo-synthesized sulfated proteoglycans and on
aggrecanase expression in cultured chondrocytes treated with
IL1β.
Methods: Primary cultured rabbit articular chondrocytes (ARC)
were prepared and treated with effectors for 20h. Neosynthe-
sized proteoglycans (PG) were evaluated after incorporation
of [35SO4]-sulfate and further analyzed by chromatography on
Sepharose 2B column. Gelatinolytic activities were measured
by zymography. ADAMTS-4 and -5 protein expressions were
analyzed by western blot.
Results: The production rate of [35SO4]-sulfated PG was sig-
nificantly increased in the presence of CS at concentration as
low as 10 μg/ml. The increased [35SO4]-sulfated PG was mostly
accumulated in the cellular pool rather than into culture medium.
Addition of CS to IL1β-treated cells, partly inhibited the desag-
gregation of [35SO4]-sulfated PG induced by IL1β and recovered
in the cellular pool. Re-aggregation of [35SO4]-sulfated PG was
also observed when CS was added to the IL-1β-desagreggated
PG prior to chromatography analysis. CS did not modify IL1β-
induced gelatinolytic activities. In contrast a significant decreased
ADAMTS-5 expression, but not ADAMTS-4, was observed in
chondrocytes co-treated with CS and IL-1β.
Conclusions: Our data show that chondroitin sulfates increase
the extent of functional sulfated macromolecules in the direct
environment of chondrocytes in vitro, mainly by exhibiting aggre-
gating properties on PG. This beneficial effect is associated with
a decreased expression of ADAMTS-5. These data suggest that
chondroitin sulfates may have beneficial effects on PG aggrega-
tion by two different pathways, including stimulation of aggrecan
rate synthesis, and/or inhibition of ADAMTS-5 production or ac-
tivity by the cells.
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Purpose: A decreased level of sexual hormones is hypothesized
to be involved in the pathogenesis of osteoarthritis (OA) in both
genders. Due to hormonal changes in midlife and the so-called
metabolic syndrome, insulin may play a role in modifying articular
cartilage metabolism. Recently, we showed that 17b-estradiol
suppresses the anabolic effects of insulin in cultured articular
chondrocytes.
Methods: To further determine the role of sex hormones in ar-
ticular cartilage we studied the expression pattern of estrogen
receptors a/b (ERa/b), progesterone receptor (PR), androgen
receptor (AR) and insulin receptor (IR) in immortalized hu-
man chondrocyte cell lines C28/12 and T/C-28a2 by RT-PCR
and Western blot analysis. Chondrocytes were incubated with-
out or with different doses of 17b-estradiol, progesterone, dihy-
drotestosterone or insulin during a serum free culture period.
Results: RT-PCR analysis revealed the predicted products of
ERa, PR, AR and IR mRNAs in both cell lines. Using Western
blot analysis we detected ERa/b and IR in both cell lines. Different
antibodies raised against PR revealed two bands of 70 kDa and
55 kDa. Increasing concentrations of 17b-estradiol diminished
the 95 kDa band of IR.
Conclusions: Although the mRNA expression of ERa and IR
was confirmed at the protein level as ERa/b and IR, the PR
isoforms found in cell lines were distinct from the conventional
isoforms of human PR of 116 kDa (PR-B) and 94 kDa (PR-A)
found in other tissues. Interestingly, the two cell lines expressed
the so-called membrane-bound PR of 55 kDa, which plays a
role in spermatogenic cells of human testis where it may act
via a transcriptionally independent mechanism. Our finding that
17b-estradiol has an influence on the expression of IR sug-
gests that ER signaling may have negative effects on cartilage
anabolism during hormonal imbalance. The impact of both hor-
mones in articular cartilage metabolism has been stressed by
other investigators who showed that estrogen replacement ther-
apy increased the production of insulin-like growth factor binding
protein 3 or that 17b-estradiol increased protein kinase C. These
results cannot explain our findings and further work will address
the influence of ER on insulin-dependent signals, such as Akt,
Grb2 and ERK 1/2.
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Purpose: The fact that cartilage is an avascular tissue with very
